A general derivation of non-Markovian Pauli-type master equations is given for systems interacting with pump and relaxation mechanisms. It is shown that the adiabatic-following solutions of Bloch equations, due to Grischkowski and co-workers, are obtained as a special case from Pauli equations of non-Markovian type.
The coupled Maxwell-Bloch equations are known to describe a wide variety of optical resonance phenomena"' in two-lev'el atoms, depending on the nature of relaxation parameters, pulse shapes, pulse widths, pulse coherence time, detunings, inhomogeneous broadening, etc. For example, for the case in which the pulse width is very long compared to the transverse relaxation time T, or even when the coherence time is much shorter compared to T" then the Bloch equations can be reduced to a single equation for the inversion, and this equation (which is now in the form of the rate equation"4) involves the intensity of the field. In such a case, the equations describe the incoherent interaction of the pulse with a medium of two-level atoms. The 
and on using the standard projection operator tech- 
The master equations of the type in Eq. (5} are difficult to handle except in special cases. For a two-level system we will show that%, (t, v) is exactly equal to the identity operator. For a multi-.
level system we will make the Born approximation.
Thus the following results will be exact for a twolevel system whereas for a multilevel system will hold only appr oximately: Using (18) we get for the operator g (LW)""= i(e "'[a, -(t), (e"'X)]}. ", and hence on comparing (12) and (15), we get (15) I, "", = -ig x", (-t) ([a,(t)],~" ,, (t) - [a,(t) (m&(n~. (14) Note that the%, operator involves the Liouville operator of the form (ll) with L "»=-i(1 -5 ")(1-5") Q(1-5")(1-5»")(1 -5,")&"""(-t)
x([H,(t)]»g", »(t) -[H,(t)]"p»""»(t)), m en, n x p
where we have also used the fact that H, (t} has no diagonal elements. It is quite obvious from (17) and (14}that the operator 2 as defined by (11) is identically zero for a two-level system and hence the evolution operator, as given by (6), is equal to unit operator for a two-level system. The above discussion has been included here as we have shown in the framework of master equations that M= 1 without resorting to any indirect methods. This is again very interesting from the viewpoint of master equations for here we have found a class of master equations which are exact in the Born approximation. "
On simplification Eg. (9) (20) in (18) Note that R (t, 2) represents the total transition probability that the system makes a transition from the level l n) to l m). It should also be noted that A, in our case, is a function of the relaxation parameters [cf. Eqs. (19) and (20)]. (24) and retain only the first two terms in (24 
